Distinctive roles of oleate and glucagen in gluconeogenesis.
1. The effect of oleate on the subcellular distribution of ATP, 2-oxoglutarate, glutamate, citrate, malate and phosphoenolpyruvate was studied in hepatocytes from rats starved for 48 h by applying a modified digitonin method. The results markedly differ from those observed after glucagon [Siess, E. A., Brocks, D. G., Lattke, H. K., and Wieland, O. H. (1977) Biochem J. 166, 225-235]. Total cellular amounts and the distribution of ATP and 2-oxoglutarate remained unchanged. In the mitochondrial matrix glutamate was increased, while mitochondrial phospho-enolpyruvate was decreased. Citrate and malate were increased both in the mitochondrial and cytosolic space. 2. In contrast to the effect of glucagon, gluconeogenesis from dihydroxyacetone, fructose or glutamine was not stimulated by oleate. Gluconeogenesis from propionate was even inhibited by the fatty acid. 3. The stimulation by glucagon of glucose production from dihydroxyacetone or fructose was undiminished in biotin-deficient hepatocytes. Glucose formation from lactate, however, was stimulated only in biotin-substituted hepatocytes. 4. The results indicate that oleate stimulates gluconeogenesis by increasing pyruvate carboxylase activity (EC 6.4.1.1), whereas glucagon displays a more complex mode of action.